3 the Southern Ocean's Pacific sector indicate a decadal trend of decreasing salinity by increased glacial melt water 9, 10, 11 , which if continued might be expected to reduce the formation rate of bottom water. Trends in the Weddell Sea are less clear.
The cyclonic flowing Weddell Gyre is the dominant circulation feature south of the Antarctic Circumpolar Current in the Southern Ocean's Atlantic sector 5 . Relatively warm circumpolar deep water enters the Weddell Gyre east of the Greenwich Meridian, cooling as it traverses westward within the coastal current forming the gyre's poleward limb 12 . It eventually reaches the southwestern Weddell Sea and the eastern margins of Antarctic Peninsula, where it spreads onto the continental shelf. Sea-air-ice exchange over the shelf forms freezing point, dense, high salinity shelf water (HSSW). The export of the dense shelf water across the outer edge of the shelf 13 leads to Weddell Sea Bottom Water (WSBW) 5, 7, 14, 15 .
Temperature/salinity (T/S) sensors and current meters moored southeast of the South Orkney Islands ( We advocate the latter: that the observed bottom water variability is a response to changes in shelf water discharge. This assertion is supported by the placement of the moorings near a steep topographic escarpment ( Fig. 1 ) that provides boundary guiding of the WSBW stream. Additionally, the cold bottom water is strongly bottom intensified and has a seasonal signal distinct from that of the WSDW, attesting to its gravity current 2 origin, which is expected to exhibit temporal fluctuations. Furthermore the mean bottom water gradients across the Weddell Gyre ( Fig. 1 ; and bottom water maps 16 ) cannot duplicate the observed thermohaline fluctuations recorded at M 3 by simple gyre shifting.
Assuming the availability of dense shelf water, its export to the deep ocean depends on the position of the shelf/slope front relative to the outer edge of the shelf. Shoreward position of the front stymies shelf water escape. We proposed that the austral summer timing of the shelf water export is a consequence of the seasonal wind cycle (Fig. 4a ). Strong winter wind towards the northeast induces large Ekman transport towards the northwest, pressing western
Weddell Shelf break front shoreward restricting access of dense HSSW to the continental slope. In the austral summer this effect is reduced with the wind 7 strength, allowing the intrinsic seaward pressure gradient associated with the dense shelf water to shift seaward, prompting escape to the slope.
Interannual variability of M 3 bottom temperatures may be linked to prolonged periods of strong northward wind (Fig. 4b) , which increase dense shelf water production by inducing a more active winter coastal polynya adjacent to the Ronne Ice Shelf 20 . Strong summer meridional winds act to remove freshwater locked up within advected sea ice floes, preconditioning the region for increased production of dense shelf water in the subsequent winter. A model study 21 ENSO also affects the Weddell Sea (Fig. 4d) . Cold (warm) events are contributed to the SAMS discussion and was instrumental in the initiation of the Weddell timeseries.
Additional Information
Data are archived and made available as they are recovered from the moorings at the project web site:
http://www.ldeo.columbia.edu/res/div/ocp/projects/corc.shtml
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